Activity of the enzyme 5'-nucleotidase (5'-NT; EC 3.1.3.5; 5'-ribonucleotide phosphohydrolase) in serum is increased in diseases of the liver and biliary tract (1) , whereas alkaline phosphatase (EC 3.1.3.1) not only is increased in liver disease but also in bone disease and during childhood, adolescence, and pregnancy. 5'-NT has been used to differentiate between increased alkaline phosphatase of hepatic and bone origin as well as to detect underlying liver disease in childhood and pregnancy when alkaline phosphatase is normally high. 5'-NT is also a sensitive marker for hepatic metastases either by itself (2) or in combination with other enzymes (3) . It catalyzes the hydrolysis of adenosine 5'-monophosphate (AMP), yielding adenosine and inorganic phosphate. Because serum alkaline phosphatase also hydrolyzes this substrate, the amount of phosphate released by incubation of AMP withserum will be the result of the activity of both enzymes. It therefore being necessary to inhibit the activity of one of these enzymes, we use nickel, a specific inhibitor of 5'-NT activity (4) .
Assays for 5'-NT utilize one of two principles: (a) colonmetric determination of the liberated phosphate (4), or (b) use of a linked enzyme reaction, in which adenosine deaminase (EC 3.5.4.4) catalyzes the formation of inosine and ammonia from adenosine. In the latter method, the ammonia formed can be measured colorimetrically by the Berthelot reaction (5) or by a further coupled-enzyme reaction in which glutamate dehydrogenase (EC 1.4.1.2) catalyzes the formation of glutamic acidfrom ketoglutarate and ammonia; the reaction requires NADH and can be monitored at 340 nm (6) .
Both types of reaction suffer certain disadvantages. Techniques involving the measurement of ammonia are sensitive but require additional enzymes, which increase the cost and complexity of the assay. The reagents also have a limited shelf life. Endogenous ammonia (caused by delay in separation or analysis) has to be removed by preincubation, and very high amounts affect the precision and sensitivity of the assay (7). Techniques involving the measurement of liberated phosphate have simpler reagent requirements, and may be automated (8) . Phosphate is measured by the formation of a molybdenum blue complex in the presence of molybdenum and a reducing agent. Deproteinization is necessary, which adds to the length of the assay and decreases precision. The determination is also not very sensitive. The following method incorporates thephosphateassay of Lawrence (9), in which a sensitive stannous chloride/molybdenum reactionis used to measure the liberated phosphate.
Proteins are kept in solution by means of sodium lauryl sulfate, this eliminating the need for deproteinization. The assay is simple and reliable and the reagents are cheap and relatively stable. We have used the method routinely for several years in this laboratory and have found it to be trouble free. It requires no specialized equipment and therefore can be used in most clinical laboratories.
Materials and Methods

Barbiturate/HC1
buffer (pH 7.5 at 37#{176}C). Dissolve 8.25 g of sodium diethyl barbiturate and 0.238 g ofmanganese sulfate in 1 L of water. Add 120 mL of 0.2 mol/L HC1 and adjust the pH (7.73 at20 #{176}C) ifnecessary. Storeat4 #{176}C.
Substrate
(10 mmol of disodium adenosine 5'-monophosphate -6 H20 per liter. Dissolve 499.2mg of disodium AMP .6 H20 in 100 mL of water. Store 1.0-mL portions at -20 #{176}C.
Nickel chloride (0.1 mol/L): Dissolve 2.38 g of NiCl2 .6 H20 in 100 mL of water. Table 1 shows the protocol. Standard and reagent blank tubes are prepared with each batch. Nickel is added to the control tube to inhibit 5'-NT activity, while the amount of phosphate liberated in the other (test) tube gives the total phosphatase activity. The difference in phosphate concentration between both tubes is a measure of 5'-NT activity.
Sodium
Serum and buffer are mixed and incubated at 37 #{176}C for 5 miii, for temperature equilibration. Substrate is added to start the reaction, which is allowed to proceed for exactly 30 mm.
Nickel chloride is then added to the other tubes, followed rapidly by water, sodium lauryl sulfate, stannous chloride/ hydrazine sulfate, and acid molybdate. This stops the enzyme reaction and develops the color. The contents of the tubes are Table 2 gives data  3  3 5  3 on the precision of the method, which is far superior to that obtained for normal specimens by the method of Campbell 2.0 2.0 2.0 2.0 (4)(CV 17.6%), possibly owingto the small amountof color 2.0 2.0 2.0 2.0 produced by samples with normal enzyme activity, so that even a small deviation in absorbance will make a substantial difference in the result. This tendency is less marked with the new method because the color reaction is more sensitive, giving 70% more absorbance for the same concentration of phosphate. The absorbance difference (test -blank) at the upper limit of normal (17 UIL) was 0.08, while for an abovenormal sample (80 U/L), the absorbance was 0.35. The method was shown to be linear up to 160 U/L.
The method offers some advantages over existing methodology. It is easy to use and has given no trouble over several years. Less serum is needed (0.1 mL as compared to 0.4 mL), the reagents are stable, the costs are low. Requirements for apparatus are simple, and the method may easily be estab- 
Results and Discussion
Results by the method were compared with those by that of Campbell (4), which was previously used in this laboratory. That assay, which is very similar to the one described in the present communication, is performed as follows. Buffer, substrate and serum are incubated for 30 mm and nickel chloride is used as the 5'-NT inhibitor. The reaction is terminated and proteins precipitated by use of trichloroacetic acid and, after centrifugation, the amount of phosphate present in the supernate is measured by measuring the molybdenum blue complex formed with acid molybdate and metol. To ensure a valid comparison, we used identical buffer, substrate, and nickel concentrations in both methods. The correlation between results by the two methods was good (r = 0.988, n = 91), the standard error of the slope being 0.016. The standard deviation of the deviations of the individual points from this line (residuals) is 5.83 (S1). This provides very strong evidence that the new method gives the 
